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Our illustration shews Newells Super Capacity Rotary Dryer operating in the Superphosphate Plant at Messrs. Fisons, 
Limited, Immingham, The Dryer is 100” diameter, 80'0” long, revolving at 5 r.p.m. and driven by a 150 h.p. motor and 


handles continuously a throughput of Superphosphate of 230 TONS PER HOUR, 


The Dryer is fitted with a sequence of specially 
designed bucket lifters attached to the whole of 
the internal circumference. 

The Dryer operates at high speed and revolves 
very much faster than orthodox Dryers. 

The Shell and Tyres are exceptionally strong, rigid 
and accurately constructed so that the machine 
runs without any sign of vibration when operating 
under full load. 

Every cubic inch of space inside the Dryer is 


made use of. The material being dried is 
cascaded uniformly over the full internal 
cross-sectional area and throughout the length 
of the Dryer. 

The unique cascading effect obtained in this Dryer 
ensures every particle of material being continuously 
scrubbed by the drying area. 

Perfect accessibility. When the Dryer is stopped a 
man can walk upright through the whole length of 
the Dryer and examine the interior in five minutes. 


@ No other Dryer yet designed can approach the Newells Super 
Capacity Rotary Dryer for performance, efficiency or accessibility. 
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designed bucket lifters attached to the whole of 
the internal circumference. 

The Dryer operates at high speed and revolves 
very much faster than orthodox Dryers. 

The Shell and Tyres are exceptionally strong, rigid 
and accurately constructed so that the machine 
runs without any sign of vibration when operating 
under ful! load. 

Every cubic inchof space inside the Dryer is 


made use of. The material being dried is 
cascaded uniformly over the full internal 
cross-sectional area and throughout the length 
of the Dryer. 

The unique cascading effect obtained in this Dryer 
ensures every particle of material being continuously 
scrubbed by the drying area. 

Perfect accessibility. When the Dryer is stopped a 
man can walk upright through the whole length of 
the Dryer and examine the interior in five minutes. 
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FANS FOR 





A SPECIAL FAN WHEEL “SIROCCO” PRODUCTS 
88-INs, DIAMETER FOR FOR THE 
KILN FIRING. CEMENT INDUSTRY 
INCLUDE: 


Mechanical Draft Fans 
and “‘Davidson’’ Flue Dust 
Collectors; “Sirocco” 
Coal Firing Fans and 
“Davidson” Dust 
Collectors; “Sirocco” 
Fans for Cool Air Supply 
to Kiln Firing Pipes; 
“Sirocco”’ and “ Aeroto’’ 
(trade mark) Fans for 
Ventilation and Dust 


Extraction, etc. 









DAVIDSON & Co., LIMITED 
SIROCCO ENGINEERING WorRKS BELFAST 


LONDOR, MANCHESTER, LEEDS, CARDIFF, BIRMINGHAM, = NEWCASTLE, GLASGOW, DUBLIN 
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REFRACTORIES for 
CEMENT & LIME WORKS 


High Temperature Insulating Bricks 
‘“‘PEER”’ Air-Setting Refractory Cements 
“R”’ Quality Firebrick for lower temperature work and resistance to abrasion 


STOURBRIDGE, ENGLAND 


CONE 37-38 


36 
36 
33 





PEARSON LTD. 











im cement soit 


Cement works recently constructed in which 
Visco equipment has been installed inciude 
Chilanga Cement Works, Northern Rhodesia, 
La Tolteca Cement Works, Mexico, and 
Shoreham Cement Works, England (illus- 
trated here). Practically 100% of the dust 
freed at mills and bag-filling machines is 
recovered by “Visco - Beth” 
Dust Collectors to become saleable stock. 
Write for brochure No. 482. 

will be sent on application to: 


YiIsCco 


ENGINEERING CO [FD 


Full details 


“Visco” dust collecting plant at A.P.C.M. works at Shoreham STAFFORD ROAD. CROYD 
showing low velocity ‘‘ Visco-Beth "’ collector in base. 
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ALWAYS INTELLIGIBLE 


CLEARCALL 





Industrial Communication System 













With “Clearcall”’, speech can be clearly 
heard through the din ofa noisy factory, or 
it can be adjusted for quiet surroundings. 
“Clearcall”’ components are of rugged 
industrial design, and will not fail in spite 
of dirt, damp, and rough usage. 

The equipment is suitable for iron and 
steel works, rolling mills, etc., paint and 
varnish factories, chemical works. 
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Rie amount of air penetrating the bed 
of the FOLAX GRATE COOLER can be Other features are efficient heat re- 


adjusted independently of the amount cuperation, air quenching, effective 
of air required for the burning in the cooling permitting immediate grinding, 
kiln, and the cooler and kiln speeds low head room, low power consump- 
are independent of one another. tion and small maintenance cost. 







The FOLAX GRATE COOLER—the cooler with horizontal grate and positive 
conveying of the clinker—is supplied by : 


EL SHOT: 00m. 


105, PICCADILLY, LONDON, W.1. 


TELEPHONE: GROSVENOR 4100 (17 lines). 
TELEGRAMS: FOLASMIDTH, TELEX, LONDON. 
CABLEGRAMS: FOLASMIDTH, LONDON. 
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Cement Burning in Rotary Kilns. 
By P. T. S. MILLER, B.Sc. 
(oF HENRY POOLEY, CONSULTING ENGINEERS). 
A MODERN rotary kiln operating on the dry process can achieve a thermal efficiency 
of about 34 per cent. and a wet-process kiln about 27 per cent. The Lepol kiln 
has a thermal efficiency of about 40 per cent.; this seems the highest so far 
obtained, although some shaft kilns of modern design are reported to reach 47 per 
cent. with a standard fuel consumption of 13 per cent. 


Chemical and Heat Reactions. 


Fig. 1 shows, diagrammatically, a rotary kiln, and the temperature curve 
below shows five separate phases for the wet process and four for the dry. Reading 
from right to left : 

(x). Drying. Here the material or slurry is heated from 20 deg. C. or air 
temperature to roo deg. C., when the slurry water is driven off. 

(2). Heating. This phase, which is also the start when the dry process is 
used, consists in heating the raw materials to about 850 deg. C., when the evolution 
of carbon dioxide from the calcium carbonate starts. There are, however, two 
endothermic reactions, namely, one at 402 deg. C. when carbon dioxide from 
magnesium carbonate is driven off, and another at about 500 deg. when combined 
water from the clay is freed. These two reactions require comparatively little heat. 

(3). Calcining. Here most of the carbon dioxide combined as calcium carbonate 
is driven off, requiring a large amount of heat since the reaction is endothermic 
(756 B.Th.U. per pound of CaCO; is commonly assumed). During this phase most 
of the heat absorbed by the material is used to this end, so that the temperature 
rises much more slowly as can be seen by the shape of the curve. 

(4). Sintering. During this phase the critical chemical reaction which forms 
the clinker takes place. If the material does not reach this phase, underburnt 
material results. This stage is accompanied by a marked exothermic reaction, 
which aids in the attainment of the clinkering temperature. The sudden release of 
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heat within the material (about 180 B.Th.U. per Ib. of clinker) is sufficient to raise 
the temperature by about roo deg. C. ignoring any heat from the flame; with 
flame the temperature rises from 1000 deg. C. to about 1250 deg. C. At this stage 
rapid chemical combination between the lime, silica, alumina, and iron oxide 
commences ; at about 1250 deg. C. onwards the iron and alumina content begins 
to fuse and aids further the combination. When the material has reached its 
maximum temperature of about 1400 deg. C., about 20 per cent. to 30 per cent. 
has been liquefied, depending to a large extent on the amount of iron and alumina 
present. 

(5). Cooling. In the cooler the newly formed compounds crystallise from the 
molten and semi-molten state, and some glass, depending on the rate of cooling, 
is also formed. Except with the Fuller and similar types of cooler the burner has 
little control over this process, though it may have some effect on the final 
properties of the cement. 
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Fig. 1.—Heat Distribution and Temperature of Material and Gases for Wet- 
Process Kiln. 
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These phases are never clearly divided but merge one into the other; for 
example, chemical combination between the silica and calcium carbonate is known 
to start at as low a temperature as 800 deg. C. (*) but at a very slow rate. By taking 
samples from a kiln during operation it has been found that free lime persists, even 
when the clinker has reached its maximum temperature, so that it is important 
that the material be given time to complete the combination of all the free lime. 

On looking into a kiln the dark shadow of the “ feed ’’ can be seen, and on 
looking farther along the material a marked rise in temperature can be distinguished 
by a glow from the material. This sudden rise corresponds with the release of 
exothermic heat and the sharp rise in the temperature curve, and explains the 
speed with which a kiln can begin producing underburnt clinker. If, for some 
reason, the supply of heat should fall off, the clinkering starts farther along the 
kiln, until a point is reached where the material is not heated sufficiently to start 
the exothermic reaction ; thus the process suffers a double loss of heat, and under- 
burnt clinker results. 


HEAT LOSS DUE TO 
na SURPLUS FUEL OVER 


3 Ala suPpLY ciVINe 1c~0 
HEAT USEC 
FORMING 
CLINKER 
2Z\) 52 / 


HEAT CL INK ERY rl TOTAL KILN SHELL ORV EXIT GAS EXCLUDING 
4 OSSES| Temp J RADIATION ‘ ETC.|| COMBINE O MzO FROM RAW MER. 
> 
o ee eee set 


DATA o 

PRocess i a 
FUEL CONSUMPTION (STAN. COAL) 18 % 
K/L FEED MOISTURE CONTENT ‘Day 

: 0° = lO, NTENT: 78%: 
HILN EXIT GAS TEMD. 600°C 
GAS ANALYSIS €0,°30%,6,-1%,,CO*NiL| -* 

| LINKERING TEME | | 4400%C. 
FUEL MOISTURE TOMILL: - 7% 
FUEL ORVING BY.SECONOARY AIR. =}. 
SECONDARY AIR TEMP "500°C | 
CLINKER EX/T TEMP * 185°C | 





Fig. 2.—Heat Distribution in Dry-Process Kiln. 





(*) Lea & Desch, “ Chemistry ‘of Cement and Concrete,” 1935. p.- 103. 
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The Flame. 


Oil and gas are ideal fuels for rotary kilns as they possess, as a rule, constant 
calorific value and can be supplied at a very constant rate. They are also ashless, 
and do not alter the composition of the feed. With pulverised fuels the content 
of ash, volatile matter, and moisture varies, and consequently the calorific value 
alters depending on the source of supply. Where coal is received from two or 
more collieries a system of blending is a great advantage. Variable coal supply is 
one of the chief difficulties with which the burner has to contend. 

The bugning of cement is essentially a high-grade heat operation ; that is to 
say sufficient heat units are required at a high temperature. For clinkerisation 
to take place the material must be heated to about 1400 deg. C., and it has been 
estimated that the flame temperature using pulverised fuel reaches only about 
100 deg. C. more than this temperature (Fig. 1). Most of the heat at high tempera- 
ture is passed to the material by radiation, and the higher the flame temperature 
the greater the radiation. 

Importance is attached to air turbulence, to an intimate mixture of fuel and 
air and to fine division of the particles of fuel, all of which tend to create rapid 
combustion and high flame temperatures and radiation. It should be noted 
that the flame radiation along the kiln to the colder regions is largely responsible 
for the low thermal performance of rotary kilns and a lack of this defect is respons- 
ible for the superior performance of Lepol and shaft kilns. This subject will be 
discussed further when the sources of heat loss are examined. 

Recent experimental work by Mr. A. A. Orning on the combustion of coal 
particles under conditions similar to those in a flame seem to indicate that, while 
there is obviously an upper limit to the particle size of pulverised coal, there is 
no advantage in a large proportion of very fine material and that an optimum 
fineness probably exists for any particular coal. Normal residues in practice 
amount to 5 to 10 per cent. on a 100-mesh sieve and 20 to 30 per cent. on a 180-mesh 
sieve. 

The volatiles contained in a fuel tend to burn first near the mouth of the 
burner, and provide intense radiation there. It is generally considered that the 
smaller the volatile content the greater the fineness required in grinding, and that 
low-volatile fuels are not so easily ignited. 

A large proportion of the ash content of a fuel passes into the raw mixture 
at one or another stage in the kiln, and may prove to be a nuisance in that ash 
may often form rings if it has certain chemical and physical properties to make it 
adhere to the wall of the kiln. 


Most modern coal pulverisers use hot air, from the secondary air supply to the 
kiln, to dry the fuel and to transport it into the kiln, so that any moisture present 
in the fuel supplied to the pulveriser is carried as vapour into the flame. Its effect 
on kiln performance is practically negligible as far as heat loss is concerned: a 
moisture content of 1 per cent. could be offset by reducing the slurry moisture in a 
wet-process kiln by o-1 per cent. (Figs. 3 and 4). However, fuel with, say, 10 per 
cent. moisture may affect the flame temperature even though no latent heat is 
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required for the already vaporised water. The poor burning quality of moist 
coal is more likely to be due to poor grindability causing large particles or to 
choking of the mill rather than to a direct loss of sensible heat due to the moisture 
present. 

Fuel, Air, and Feed. 


These are the three factors which the burner has under his control ; they are 
interdependent, and the less the variation the easier the task of the burner. 
For a given quantity of feed a corresponding quantity of air is required. Unless the 
volume of feed varies the air supply should not be changed. Wet-process kilns 
are inclined to suffer more from variable rates of feed in the burning zone due 
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PERCENTAGE REDUCTION IN SLURRY WATER PERCENT COAL MOISTURE CONTENT 
Fig. 3.—Heat Saved by Reduction of Fig. 4.—Heat Loss due to Moisture 
Water in Slurry. in Coal. 


to holding up of the slurry while in the “ puggy” stage. The control of the air 
supply can be carried out by means of damper adjustment, by a variable-speed 
induced-draught fan motor or by a variable-speed fan drive. Either of the two 
latter arrangements is preferred as being more positive and trouble free. Oil or 
gas can be supplied at a very constant rate, and normally they are of constant 
composition so that they give no cause for anxiety. 

The rate of feeding a solid fuel depends largely on its moisture content, so that 
when a table or belt-feeder is used to supply the pulveriser a variation in moisture 
content can cause a large variation in the rate of feed. A constant-weight feeder 
is useful, but it is doubtful whether the expense is justified as variations can still 
occur due to moisture and variable calorific value. 

The back-end or exit-gas temperature is a valuable indication of the variations 
in heat supply and, combined with visual observation of the position of the sinter- 
ing zone with regard to the flame, provides the best indication of the state of the 
process. The clinker at its maximum temperature should be formed into the 
characteristic pellets or balls up to about ? in. or 1 in., depending on the nature of 
the raw material, and should appear to be slightly plastic due to the presence of 
fused products. Overburning can be detected by the formation of larger balls 
of material in snowball fashion at the lowest point of the feed; this phenomenon 
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is known as “ balling.’’ When a kiln starts to “ ball ” there is a danger of fusing the 
lining and the firebricks in the burning zone. These remarks are of a general 
nature and each kiln must be judged according to the raw materials and fuel used. 
In general, materials high in iron and alumina are easier to burn (that is, they 
will burn at a lower temperature) than those with a high silica content, but balling 
may start at too low a temperature causing large pieces of clinker to form. A 
better lining to the firebricks in the burning zone is often obtained with material 
high in iron content. 

The feed to a kiln should be as constant as possible. It is an advantage to 
synchronise the feeder to the speed of rotation of the kiln so that the volume of 
feed to the kiln is reduced should it become necessary to reduce the speed when 
the amount of feed in the burning zone is too great to be properly burnt. 

If, for any reason, an excess of feed is expected, or the supply of feed has been 
increased, it is wise to anticipate its arrival in the burning zone by increasing the 
fuel and air supply. Failure to do this results in underburnt clinker, or the speed 
of the kiln has to be reduced for a short time in order to “ burn back.” 

Many kilns are fitted with a device for changing the position of the burning 
pipe in a longitudinal direction, and further variation in the position of the flame 
can be achieved by varying the velocity or quantity of primary air. A variation 
in the position of the flame will sometimes prevent the formation of clinker rings, 
or allow one ring to break up while a new one is formed in a different place. 
Normally the flame is directed slightly towards the material, but this should not 
be overdone or the clinker may be exposed to a reducing atmosphere which 
is supposed to have a deleterious effect on the clinker. 


Fuel Economy. 

Of the present cost of cement in Great Britain about 25 per cent. is accounted 
for by the cost of coal. Fig. 1 shows diagrammatically how the heat supplied 
to a wet-process kiln with a standard coal consumption of 23 per cent. is used. 
For the sake of clarity a simple kiln with an enlarged burning zone, a parallel 
cold zone, and a rotary cooler are shown. A kiln with an enlarged slurry end or 
slurry dryer would merely have a shorter drying zone. 

The burner can do little to prevent loss of heat due to the lower temperature 
of the clinker at the exit end, except to ensure that the kiln hood and cooler seal- 
ring are not admitting cold air. A high secondary air temperature is important 
to ensure a high flame temperature. Radiation from the kiln and the shell of the 
cooler is inevitable and insulation is impracticable, so that no improvement can be 
made here. 

The effect of moisture in coal can be greatly reduced by keeping the hot air 
supply to the pulveriser at as high a temperature as possible, consistent with safety. 

Nearly one-and-two-thirds times the heat usefully used in forming clinker is 
used in evaporating the water in the slurry and superheating it to the exit-gas 
temperature. The way in which a reduction in the moisture content of the slurry 
can save fuel is shown in Fig. 3. This shows the calculated values. It is doubtful 
whether such a large saving would be achieved in practice ; it is more probable 
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that a reduction in the slurry-moisture would result in a compensating rise in the 
back-end temperature, with a slight overall saving. These curves are calculated 
for a 25 per cent. standard coal consumption and 40 per cent. slurry moisture. 

By preventing large fluctuations in the fuel supply, the burner can keep a 
steady low back-end temperature, which is an aid to fuel economy. 

The chief cause of wasting fuel from the burning platform is the supply of too 
much or too little air to burn the fuel completely. A pound of carbon burnt to 
form carbon monoxide gives off 70 per cent. less heat than if it is burnt to form 
carbon dioxide. Furthermore, Fig. 6 shows how the supply of too much fuel 
to the flame can actually reduce the heat given out. 
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Fig. 5.—Heat Lost due to Variation of the Supply of Air. 


It is common to keep the oxygen in the exit gases at about 1 per cent., which 
results in an excess air supply of about 5.5 per cent. The effect of varying the 
air supply above and below this value is shown in Fig. 5. Obviously it is 
better to use too much air than too little which leads to the formation of carbon 
monoxide. The advantage of keeping a low back-end temperature is also 
apparent. The curve showing loss of heat with a back-end temperature of 
600 deg. C. relates to a dry-process kiln. 

Automatic oxygen and carbon monoxide recorders are a great advantage 
in instantly showing when the best is not being obtained from the fuel. Inci- 
dentally the practice of reducing air and increasing coal supply in order to “ box 
the heat in at the front of the kiln” when attempting to ‘“‘ burn back ”’ is quite 
contrary to the principles of good combustion (see Fig. 6). 

In Fig. 2 the relative heat loss for only 1 per cent. CO in the exit gases is 
shown at the top of the heat diagram. The high radiation loss of 23 per cent. 
shown in Fig. 2 compared with 114 per cent. for the wet-process kiln shown in 
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Fig. 1, appears to be inconsistent but, per unit of clinker produced, the radiation 
loss is more comparable. Other things being equal, it is probable that a wet- 
process kiln would have a slightly higher radiation loss in practice. A more 
important point is the high loss due to the dry exit-gases. This is comparable 
in the wet-process with the large amount of heat expended removing water from 
the slurry. However, whereas in the wet process it is necessary to remove the 
slurry water, it is not, in a dry process, essential to heat large quantities of exit 
gas to 600 deg. C. or thereabouts. The reason for this great waste of heat, 
namely direct radiation from the hot to the cold zone, has already been referred 
to, and is also due to lack of close contact between the gases of combustion and 
the material. That this loss can be overcome has been shown in the Lepol kiln, 
and also in the shaft kiln. 

The specific heat of air and clinker being nearly equal, it is safe to say that, 
given equal quantities of air and clinker, and with no losses, one pound of clinker 
could heat one pound of air to its own temperature. With a coal consumption 
of 25 per cent. the ratio of air to clinker is about 26:1, so that at best the 
secondary air to the flame can be heated to only, say, one-third of the clinkering 


S 16,006 


B.TU. PRODUCED BY COMBUSTIO, 
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Fig. 6.—Effect of Incorrect Fuel Supply. 


temperature. If, however, the fuel consumption is improved to 18 per cent. 
then the air-to-clinker ratio falls to about r-9: 1, so that a great improvement 
in the secondary-air temperature can be utilised to improve the flame temperature 
and thermal efficiency. 


Quality. 


The most obvious method of producing bad clinker is to underburn it. 
Curiously enough it has been found that overburning can lead to similar defects 
under some conditions.(*) The high temperatures involved lead to a re-formation 
or separation of free lime which, under favourable conditions, will re-combine 
but likewise may remain in the free state on cooling. The latter is more likely 


(*) Bogue, ‘‘ The Chemistry of Portland Cement,” p. 166. 
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to be the case if the grains of lime have become relatively large. On the whole, 
however, overburning is not considered serious from the point of view of quality. 

The presence of a reducing atmosphere or lack of sufficient air for the fuel 
has been said to have a deleterious effect on the cement. No apparent cause 
can be stated, although it is said that the cement is more difficult to grind and 
has a slower rate of strength development. A reducing atmosphere may cause 
reduction of ferric oxide to ferrous oxide in the clinker, and this may impart 
the generally unfavoured brownish colour, especially in the centre of the kernel, 
since the shell is re-oxidised on cooling. In any case no kiln should be operated 
with a reducing atmosphere since this implies presence of carbon monoxide in 
the exit gas. 








Cement Production in Great Britain in 1952. 


ToTAL deliveries of cement in Great Britain for the home and export markets 
have increased each year for the last five years, and during last year set up a 
new record. The production in the year 1952 for the home trade increased by 
over one million tons, an increase of 12-3 per cent. over that for the year 1951. 
The totals for the last three years are : 1950, 7,808,000 tons ; 1951, 8,145,000 tons ; 
1952, 9,147,000 tons. 

In June, 1952, the price of cement was reduced by 3s. a ton in most areas 
and by 2s. a ton in other areas. Two further reductions of 2s. gd. and 3s. a ton 
for packed cement were made later in the year owing to reductions in the price 
of paper. 

Exports during the year totalled 2,055,000 tons, which is an increase of 
4 per cent. over those for the year 195r. 

An increase of about 500,000 tons in the productive capacity of the industry 
will be available in 1953, and a still larger production is planned for 1954. 





Conference on Particle-size Analysis. 


THE Institute of Physics is arranging a conference on “ The Physics of Particle 
Size Analysis ”’ at the University of Nottingham from April 6 to 9, 1954. It is 
anticipated that the sessions will cover the fluid dynamics and the optics of 
particles and systems of particles, and also phenomena.such as the aggregation 
and dispersion of particles in a fluid. Arrangements will be made also for a dis- 
cussion on automatic methods of counting and sizing. The development of new 
instruments and their use will receive attention, particularly the comparison of 
different methods of particle-size analysis. 

The Committee is prepared to consider offers of papers describing original 
work. The honorary secretary is Mr. R. L. Brown, at the Institute of Physics, 
47 Belgrave Square, London, S.W.1, 
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Research on Cement. 
THE following is abstracted from the report for the year 1951 of the Building 
Research Board, published by H.M. Stationery Office at a price of 4s. 6d. 


Cement and Silicate Chemistry. 

Since the original investigation of the system CaO-2Ca0-Si0,-5CaO-3AL,0,- 
4CaO-Al,O0,:Fe,0, demonstrated the general nature of the constitution of Portland 
cement, two main lines of investigation have been pursued and the atomic structure 
of the main cementing compounds has been studied with the object of explaining 
their reactivity. In the course of this work information has been accumulated 
indicating that many of the cement minerals have a variable composition. The 
work has been extended to include high-alumina cement and blastfurnace slags. 
During the year the structure of larnite (8 2CaO-SiO,) has been fully worked out 
and a report describing the work is being published. 

One method of studying the constitution of Portland cement is to attempt 
to separate out from cement clinker homogeneous preparations of the separate 
minerals. Owing to the small crystal size and the complexity of the intergrowths 
between different components such separations are difficult, but the work has 
been partially successful.in that a combination of chemical and physical methods 
has made it possible to extract material in which the percentage of a given 
constituent is considerably enhanced. It then becomes possible to identify by 
X-ray methods the crystal character and in some cases the chemical composition 
of the mineral. In general, because of the many components present and because 
most of the minerals are of low crystal symmetry (giving weak and complicated 
X-ray powder spectra) such an assessment cannot be carried out on the untreated 
cement clinker. 

The method of thermal analysis has been applied to a study of the solid 
solutions of dicalcium silicate (2CaO-SiO,) and tricalcium silicate (3CaO-SiO,). 
It has been confirmed that the latter mineral is present in cement in an impure 
form, probably containing lime, magnesia, and alumina in solid solution. Since 
the various polymorphic forms cannot be distinguished except by means of single 
crystal X-ray photographs, it has not yet been possible to Te the composition 
of the cement mineral with certainty. 


Additions of High-magnesia Slags. 

Results of crushing tests on three-year-old concrete cubes made with a 
cement containing an addition of slags from a dolomitic burden, and therefore 
containing a. high percentage of. magnesia, confirm the. earlier conclusion that 
such cements.are not subject to long-term expansion and disintegration, as might 
be ee if free. crystalline MgO were present.. 








The Cement Industry in Mexico. 
IT is estimated that the production of cement in Mexico in the year 1952 was 
2,000,000 tons. The State of Guerrero has approved plans for the construction 
of a new cement works at a cost of 8,000,000 pesos. 








BBA as enita 
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The Portland Cement Industry in Spain. 


PROGRESS DURING FIFTY YEARS. 


THE number of “Cemento y Hormigon”’ for February 1952 is a special issue 
published to commemorate the fiftieth anniversary of the manufacture of Portland 
cement in Spain, and contains a wealth of information on the subject. Among 
the special contributions in this number is a review by Sr. Julian Rezola, managing 
director of a leading Spanish cement-making company, who has been associated 
with the industry during the whole of the past fifty years. The following abstract 
of Sr. Rezola’s review is given by permission of the author and of ‘‘ Cemento y 
Hormigon”’. . 





Fig. 1.—The Original Works at Afiorga. 


The cement industry in Spain has developed so greatly in the past fifty years 
that it now compares with that of any other country in the quality of the product 
and efficiency of production. The first cement factories were built in Spain at 
Tudela-Veguin in 1898, at Quinto in 1900, and at Rezola in 1g0r. The pioneer 
period of the industry (1898 to 1910) was followed by the period of consolidation 
(1910 to 1924), and then by a period of expansion and improvement (1925 to 
1934), after which came a period of political and social unrest and finally the more 
recent period of development. 

At the end of the last century, when intermittent vertical kilns were being 
replaced by continuous vertical kilns, Hanenschild produced a cylindrical 
vertical kiln with a cooling zone and gas recovery. This was followed by the 
Timm kiln with forced draught, and also with the important feature that it 
used coal, coke, or broken anthracite, instead of the large furnace-coal needed 
for the first continuous furnaces. The rotary kiln was being introduced, especially 
in America. These kilns had natural draught, and were about 5 ft. diameter 
by 35 ft. long. Ball mills and tube mills appeared. 
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Fig. 2.—The Present Works at Afnorga. 


The early Spanish factories employed machinery made in Germany. The 
differences between an early and a modern works are shown by Figs. 1 and 2. 
Each part of the early works was a separate building. In those days gangs of 
men fed the crushers, loaded the briquettes on to carts, and took them to the 
tunnel dryer and thence to the kilns. The blocks of clinkerised material were 
broken by striking them with bars, and the men worked in an atmosphere of dust, 
to which a large contribution was made by avalanches of non-calcined material. 
The present works (Fig. 2) occupies the same area as the old, but has a capacity 
of 200,000 tons a year compared with 24,000 tons for the old works. The first 
rotary kilns in Spain were 6 ft. 6 in. diameter by 66 ft. long and produced about 
40 tons a day. Because of the high fuel consumption the works were, whenever 
possible, installed in mining regions, as at Tudela-Veguin. 





Fig. 3.—The Moncada Works of the Asland Company after Installation 
of Third Rotary Kiln. 
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Grinding 


e Though a ‘closed circuit’ 
- makes it easier to control 
production to a_ specific 
fineness, consistent ac- 
curacy depends upon the 
plant being reliable. The 
trouble-free running syno- 
nymous with Vickers mills 
demonstrates, in fact, that there is no 


VICKERS-ARMSTRONGS substitute for skill and experience 
LIMITED backed by manufacturing capacity. 
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CONVEYOR AND 
TRANSMISSION BELTS 


that can carry the load 
..-and keep on carrying it 





HATEVER your needs — Conveyor Belts, 

Transmission Belts, take a look at the Goodyear 
range. Built with the accumulated knowledge of over 
50 years’ pioneer research and practical engineering, 
Goodyear Industrial Rubber Products are specifically 
designed for the exacting demands of present-day 
industry. They are stronger, more resilient and less 
likely to fail under abrasion, weathering and heavy 
loads. They give longer wear, more dependable ser- 
vice, and keep your operating costs to a minimum. 


1 GOODYEAR CONVEYOR BELTS 


The “ Stacker ’? belt illustrated here is designed 
for installations which handle highly abrasive materials. 
Its tough, resilient cover ‘‘ gives’’ under impact and 
resists cutting. High grade bonding between the plies 
prevents separation under severe flexing. It is proofed 
against the ruining effects of mildew. 














2 ENDLESS CORD TRANSMISSION BELTS 


Specifically built for modern high-speed, small- 
pulley machinery, Goodyear Endless Cord Transmis- 
sion Belts incorporate a patent balanced construction of 
load-carrying cords. heir H.P. capacity is 334% 
greater than ordinary belts of equivalent thickness ; 
they are genuinely endless ; and have an unusual 
degree of flexibility which gives a firm grip on small 
pulleys at high speeds. 








3 RAYON CORD V-BELTS 


The Goodyear Rayon Cord V-Belts are ideal for 
all industrial drives, especially drives where shock loads 
occur. Their multiple resilient high-tensile rayon cords 
“give” slightly without snapping, and stand up to 
the sudden jolting that breaks ordinary belts. 


GOODFYEAR 


INDUSTRIAL RUBBER PRODUCTS 


TRANSMISSION BELTING - V-BELTS - CONVEYOR BELTING - INDUSTRIAL HOSE 
The Goodyear Tyre and Rubber Co. (Gt. Britain) Ltd., Wolverhampton 
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In the works at Afiorga, away from the mining zone, Timm kilns were installed. 
The rotary kilns at the Asturias works had the special feature that sludge could 
be used in them as fuel. The Asland Company set up its first works at Castellar 
d’En Huch (Barcelona), and in 1905 the Cangrejo works was erected at Olazagutia 
(Navarre) with three rotary kilns. The works of Castellar d’En Huch had for the 
greater part American machinery by Allis-Chalmers, with three rotary kilns, the 
largest then in existence. Lignite was used as fuel, thus anticipating by many 
years what later became a necessity for many works. The works at Castellar 
embodied the novelty of using hydraulic power with turbines of the Pelton type. 
In 1910 the productive capacity in Spain reached 174,000 tons, the whole of which 
was made by the dry process, and this brought to a close what may be termed the 
pioneer period. At the Afiorga works in 1906 the power consumption was 85 
kWh. per ton, the coal consumption was 24 per cent., and it took 16 man-hours to 





Fig. 4.—Dry-process Kiln, Capacity 280 tons a Day, 
at the Moncada Works. 


produce one ton of cement. The fineness was 12 to I5 per cent. on a sieve 
with goo meshes per square centimetre and 20 to 25 per cent. on a sieve with 
4,900 meshes per square centimetre. 

From Igo onwards new factories were installed and the existing works enlarged. 
The Yeles-Esquivas works was built in 1910-1913, and the motive power comprised 
four gas engines. It worked irregularly up to 1916, when it was electrified. 
The Iberia works was built, and had the first rotary kiln in Spain on the wet 
process ; it was 150 ft. long and had an output of 95 tons a day. The Fradera 
works, also on the wet process, had a kiln with an output of go tonsa day. Four 
works were built at Bilboa, and one each at Madrid, Valencia, Malaga, Moron de la 
Frontera, and Toral de los Vados. In 1923 there were twenty cement companies 
in Spain. This period witnessed the installation of twelve rotary kilns on the 
wet process, with an output of 423,000 tons a year. The kilns generally had an 
output of I10 to 120 tons per day, and the longest was 204 ft. Ten dry-process 
kilns were installed with a capacity of 456,000 tons a year ; generally these kilns 
had an output of 130 tons a day, the largest producing 280 tons. Twenty-one 
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Fig. 5.—The Olazagutia Works. 


vertical kilns were built with a capacity of 197,400 tons a year. Productive 
capacity increased during the period to 1,076,400 tons a year, of which about 
two-thirds was made by the dry process. 

In this period compound mills were introduced, using steel balls instead of 
flint, and a fineness of 8 per cent. on a sieve with 4,900 meshes per square centimetre 
was obtained. Transport of materials was mechanised, longer rotary kilns im- 
proved the utilisation of heat from the gases, and coal consumption, while remaining 
very high, was reduced in both the wet and dry processes. Vertical kilns became 
more and more efficient. 

About the year 1925 the industry began to develop in an extraordinary fashion, 
and the appearance of the Lepol kiln in 1928 revolutionised the rotary kiln. 





Fig. 6.—The Quarry at Olazagutia, 1915. 
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KILN AVAILABILITY 








The largest single factor 
in non-production time 

is lining-repairs. Reports 
prove that basic brick linings 
last three to five times longer 
than acid type bricks, resulting in 
saving in lining-repair time with 
corresponding increase in output. 


* Technical assistance and advice on all 
refractories will be gladly supplied on request. 


Address all enquiries to: 


THE OUGHTIBRIDGE SILICA Bk 


OUGHTIBRIDGE near SHEFFIELD 
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Fig. 7.—The Quarry at Olazagutia, 1952. 


The first Lepol kilns were installed by the Rezola, Hispania, and Asland Companies. 
The Cangrejo works installed calcinators, and at Fradera was installed a kiln 
340 ft. long. 

At Ajiorga in 1929 the whole of the works was reorganised and new plant 
installed. New factories were built at Cordoba and Morata de Jalon. Six new 
concerns were established with factories at Barcelona (1), Zarogoza (2), Alicante 
(x), Santander (1), and Guipuzcoa (1). Thirteen wet-process kilns had a capacity 
of 711,500 tons a year and seven dry-process kilns had a capacity of 432,000 tons 
a year. Vertical kilns had a capacity of about 188,000 tons a year. The wet- 
process kilns generally had a capacity of from 100 to 300 tons per day, and the 





Fig. 8—The.Vallcarca Works of Cementos Fradera, S.A. 
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dry-process kilns from 150 to 270 tons. Apart from the use of forced draught in 
the kilns, the outstanding feature of this period was the mechanisation of quarries, 
the use of large compound mills and the improvement in fineness, the use of com- 
pressed air for transporting cement, and the introduction of automatic packing 
machines. As in other European countries, the wet process has been preferred 
in Spain, although the dry process produces cement of very high quality. 

The recent years have been a period of technical development. The renewal 
of the equipment is proceeding apace. The centres of cement production have 
shifted, and the new works are close to the areas of consumption and near hydro- 
electric power stations. The capacity has increased since 1941 by 367,000 tons 
a year. There are now in course of construction six wet-precess kilns and four 
dry-process kilns (three of them Lepol) with annual capacities of 520,000 and 250,000 
tons by the respective processes. The largest dry-process kiln is at the Afiorga 
works and has a capacity of 270 tons a day. The largest wet-process kiln is at 
the Olazagutia works ; it is 480 ft. long including the pre-heater and has a capacity 
of 400 tonsaday. One of the new works will make slag-cement, and a new works 
near Venta de Banos is designed to operate without hoists or conveyors and 
will be the most economical in labour of all Spanish cement works. The coal 
available in Spain is of inferior quality, but the aim is to reduce the coal consump- 
tion to 1,000 to 1,100 kilo calories by the dry process and 1,400 to 1,500 kilo calories 
by the wet process. 








An Improved Lepol Kiln. 


As a first step towards the complete conversion from the wet process to the dry 
process, Skanska Cementaktiebolaget, of Hellekis, Sweden, has recently put into 
operation a “ double-pass ’’ Lepol kiln supplied by the Polysius organisation. 
The results obtained are as follows: Guaranteed output, 500 tons per day ; 
actual output, 552 tons per day. Coal consumption, including coal required for 
drying the coal, 820,000 calories per ton ; net coal consumption, 810,000 calories 
per ton. This corresponds to 11-5 per cent. standard coal by weight of clinker 
produced. Four kilns of this new type are now in operation. 








The Cement Industry in Chile. 
CoMPANIA de Cemento Chilea, S.A., is erecting a cement plant with an estimated 
capacity of 250 tons daily, which is expected to be completed by the beginning of 
1954. The capital of this company is forty million soles, and is owned by 
Peruvians. 








New Cement Works in Spain. 


A NEW cement works, with an annual capacity of 25,000 tons, started production 
in October, 1952, at Alcala de Rio, Seville. 
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70-73°;, ALUMINA 
For the sintering zones of 
high temperature rotary 
cement kilns for soaking 
pits and re-heating furna_e 
bottoms and walls which are 
subjected to severe abra- 
sion and iron oxide attack. 





GENEFAX HOUSE, 


228 
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60-65°,, ALUMINA 

The standard material for 
the hot zone of rotary 
cement and lime kilns and 
tor various types of kilns 
for the chemical industry 


Prat 


40-45°,, ALUMINA 
For use in the inter- 
mediate zone in rotary 
kilns and also in high 
temperature furnaces. 





53-58°;, ALUMINA 
Highly suitable for the 
hot zone of lime shate 
kilns. 


Technical advice and assistance on the 
selection and application of refractories 
are always available on request . . . 


Telephone: SHEFFIELD 31113 (6 lines). 
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The kind of tube mills we make are not for 
making tubes but for preliminary and fine grind- e 
ing of wet or dry materials, such as cement- ; 
clinker and ores. Some of them look like this 

when you look at them. Some dont. But 
whatever the difference between them 


STAG TUBE MILLS 


are built by engineers of unrivalled experience, 
working in close co-operation with equaliy ex- 
perienced steel founders and metallurgists, all 
employed by the one firm. 

Write for catalogue, using coupon. 


R 
i 
| TO EDGAR ALLEN & CO., LTD. 
SHEFFIELD, 9. : 
Please post ‘Tube Mills’ catalogue to wig 
Pee tintin ivescigestuaVesca ve caauhicnkatioes 
RHR is circ dacl nadie sedan pecs ates bara kaanase’ #) 
Address = 
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EDGAR ALLEN & CO, LIMITED. 
IMPERIAL STEEL WORKS:~ SHEFFIELD.9 


TELEPHONE : SHEFFIELD 41054. TELEGRAMS : “ ALLEN SHEFFIELD ” 
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